Opioid binding sites in the guinea pig and rat kidney: radioligand homogenate binding and autoradiography.
The specific binding of the selective mu-, delta-, and kappa-opioid ligands [3H][D-Ala2,MePhe4,Gly-ol5]enkephalin ([3H] DAGOL), [3H][D-Pen2,D-Pen5]enkephalin ([3H]DPDPE), and [3H]U69593, respectively, to crude membranes of the guinea pig and rat whole kidney, kidney cortex, and kidney medulla was investigated. In addition, the distribution of specific 3H-opioid binding sites in the guinea pig and rat kidney was visualized by autoradiography. Homogenate binding and autoradiography demonstrated the absence of mu- and kappa-opioid binding sites in the guinea pig kidney. No opioid binding sites were demonstrable in the rat kidney. In the guinea pig whole kidney, cortex, and medulla, saturation studies demonstrated that [3H]DPDPE bound with high affinity (KD = 2.6-3.5 nM) to an apparently homogeneous population of binding sites (Bmax = 8.4-30 fmol/mg of protein). Competition studies using several opioid compounds confirmed the nature of the delta-opioid binding site. Autoradiography experiments demonstrated that specific [3H]DPDPE binding sites were distributed radially in regions of the inner and outer medulla and at the corticomedullary junction of the guinea pig kidney. Computer-assisted image analysis of saturation data yielded KD values (4.5-5.0 nM) that were in good agreement with those obtained from the homogenate binding studies. Further investigation of the delta-opioid binding site in medulla homogenates, using agonist ([3H]DPDPE) and antagonist ([3H]diprenorphine) binding in the presence of Na+, Mg2+, and nucleotides, suggested that the delta-opioid site is linked to a second messenger system via a GTP-binding protein. Further studies are required to establish the precise localization of the delta binding site in the guinea pig kidney and to determine the nature of the second messenger linked to the GTP-binding protein in the medulla.